Background and Purpose-Stroke incidence rates were unchanged whereas fatality rates declined during the period 1971 to 1987 in Gothenburg (Göteborg), Sweden. For the period 1987 to 2006, we now report on trends in stroke incidence and mortality with concurrent risk factor trends in the same population. Since 1976 the incidence of myocardial infarction decreased by 50%. Methods-Through the National Hospital Discharge Register linked with the Cause of Death Register, 12 904 males and 15 250 females with first strokes were detected for the period 1987 to 2006. Cardiovascular risk factor data were available for random population samples of men and women aged 50 years from 1963 to 2003. Results-Incidence and mortality rates for all-stroke were unchanged. Rates for subarachnoid hemorrhage declined for the age group 45 to 54 in men, but not significantly in any other age group of men or women. Mortality rates of intracerebral hemorrhage declined for women aged 65 to 74, with no significant changes in any other age group. Ischemic stroke incidence did not change, but mortality increased for men and women aged 75 and older, whereas mortality declined for the age group 20 to 44 for men. In the general population there were significant reductions in smoking, total cholesterol, and blood pressure levels in both men and women, whereas diabetes prevalence, body weight, and BMI increased among both sexes, and triglycerides increased in men. 
A decrease in stroke incidence and mortality in some high-income countries during the 1960s and 1970s leveled out during the 1980s. Since the 1990s mortality has continued to decrease, but several studies have reported either no change 1 or an increase in stroke incidence. 2, 3 In a recent survey, data for Europe regarding stroke were considered to be very limited, 4 and such data are of great importance for health care planning. In contrast with a recent report from the United Kingdom of a 40% decrease in major stroke in Oxfordshire over the past 20 years, 5 studies from Sweden report on increasing stroke incidence in recent years 6 -8 or no change. 9 In an earlier study from the stroke register in Gothenburg, we reported no change in stroke incidence but a decline in fatality rates during the period 1971 to 1987. 10 Continued stroke recordings for the years 1984 to 1994 from the MONICA center in Gothenburg showed no definite trends. 11 It was recently shown that coronary heart disease incidence as well as mortality decreased markedly in Gothenburg from 1975 to 1979 and 2000 to 2004. It was also shown that the level of risk factors for coronary heart disease declined correspondingly. 12 In recent years, national registers have been used for epidemiological descriptive purposes in Finland, 13 in England, 14 and in Canada. 15, 16 In this article we present data for Gothenburg on stroke incidence and mortality based on the Swedish Hospital Discharge Register linked and matched with the Swedish Cause of Death Register covering the period 1987 to 2006. Further, we relate to concurrent time trends for cardiovascular risk factors in the Gothenburg population.
Subjects and Methods
Data on stroke for the Gothenburg population were collected from the Hospital Discharge Register, which has operated on a nationwide base since 1987 and is kept by the Swedish National Board of Health and Welfare. The coverage of the register was at least 98% for somatic short-term care; 17 this includes care of stroke patients in the acute phase, during which rehabilitation also is initiated. The city of Gothenburg has 1 university hospital located in 3 sites with identical procedures for acute care of stroke patients. Traditionally, every acute stroke patient is taken to hospital, and during recent years this practice has been further strengthened with the introduction of modern therapy and by the guiding principles laid out by the National Board of Health and Welfare. The Swedish Cause of Death Register has been operating since 1961 and has been found to miss only single events. An ongoing validation study of population coverage of stroke incidence derived from the Hospital Discharge Register and the Cause of Death Register finds that positive predicted value and sensitivity of the 2 are close to 90%, (unpublished data 2009). 18 In the present study, the records of the 2 registers were linked based on personal identification codes. For any person, only the first episode of hospitalization since 1987 for stroke was ICD 10 I60 -I64, I61-I62, and I63-I64 respectively.
included to obtain first incidence rates. An event (nonfatal or fatal) that occurred within 28 days was considered to be the same event and was counted as 1 event. In 1987 the International Classification of Diseases (ICD) was changed from the 8 th to the 9 th revision, and in 1997 there was a change to ICD-10. For the present analyses the following principal or contributory diagnoses at hospitalization or death were used: stroke, nonfatal and fatal, ICD-9 codes 430-434, 436, and ICD-10 codes I60, I61, I62, I63, and I64.
Risk Factor Analyses
Cardiovascular risk factors in the population of Gothenburg were analyzed in representative population samples of 50-year-old men examined every tenth year from 1963 to 2003, 12 in 45-to 54-year-old 19, 20 Data on smoking and treatment for hypertension were assessed via questionnaires, diabetes at examination, and through blood analyses, body variables, and blood pressure measured at examination; all laboratory tests were performed at the same accredited hospital laboratory.
Statistical Methods
Incidence and mortality rates were calculated with the mid-year Gothenburg population in the respective age groups as denominator. Ages were categorized in 10-year age groups. Differences over time in incidence and mortality were tested with the 2 trend test (EpiInfo). Differences between discrete variables and differences between continuous variables were tested with 2 analyses and the t test, respectively. Two-sided tests with PϽ0.05 were considered significant. Stroke incidence and mortality were age-adjusted to the standard European population. 21 
Results
The number of patients aged 20 years and older who were Tables  1 and 2 . There were no significant trends over time for any age group of men or women.
The incidence rates and mortality rates for subarachnoid hemorrhage declined for the age group 45 to 54 among men, whereas declining trends in some other age groups were not statistically significant, and are not shown in the Tables. The incidence and mortality rates of intracerebral hemorrhage did not change over time, except for women aged 65 to 74, among whom mortality decreased significantly. Incidence and mortality rates for ischemic stroke increased for men aged 75 and older, whereas mortality declined in the age group 20 to 44, and mortality declined in the oldest age group of women.
The 28-day fatality rate among hospitalized cases for all-stroke (I60 -I64) as well as for ischemic stroke decreased significantly for the age groups 65 to 74 and 75 and older for both men and women (data not shown).
Stroke incidence and mortality rates age-standardized to the European population for all-stroke (I60 -I64) are shown in Tables 3 and 4 . It should be emphasized that rates also include stroke as a secondary diagnosis in people cared for under other primary diagnoses.
We have previously reported on stroke risk factors in the Gothenburg population 22 and have documented some differences in risk factors between stroke and myocardial infarction. 23 The secular changes in cardiovascular risk factors were investigated in successive cross-sectional population samples of 50-year-old men every 10 years in Gothenburg from 1963 to 2003, 12 and in 50-year-old women from 1968 to 1969 until 2003, 19, 20 as shown in Table 5 . It appears that important risk factors decreased (smoking, blood pressure, and total serum cholesterol), others did not change (physical activity, mental stress, and triglycerides in women), and some increased (diabetes prevalence, body weight, BMI, as well as serum triglycerides in men).
Discussion
The incidence of stroke, with few exceptions such as subarachnoid hemorrhage and ischemic stroke among the oldest men, did not decrease significantly during the period 1987 to 2006. Stroke mortality was also rather stable, with the exception of a single age group of women aged 65 to 74 years with intracerebral hemorrhage. Mortality increased for the oldest age group of both men and women with ischemic stroke, perhaps because a larger proportion of persons of older age made up this rather broad age group (75 years and older). In general, the incidence is influenced by the level of risk factors and preventive treatment of especially high blood pressure, whereas fatality rates among hospitalized stroke patients depend on the severity of the stroke and treatment in hospital. The primary aim of this report is to analyze incidence rates.
In our previous report covering the period 1971 to 1987, stroke incidence rates were unchanged, whereas fatality rates decreased. Data were based on the Gothenburg Stroke Register, which was continued until 1993. The rates in that report were slightly lower than those of the present series. These differences are slight and probably do not indicate any true increase. In the present series there was some decrease in fatality rates for ischemic stroke in the older age groups (65 to 74 years and 75 years and older) for both men and women, but this did not correspond to significant decreases in total stroke mortality for the same groups, or for any other group. Mortality did not decline during this period. Use of the national registers might incur more uncertain identification of stroke cases than the use of stroke registration, as we encountered previously with a community-based, prospective registry. 10 However, the procedure of reporting to the national register is well-established, and a population coverage of 90% is being validated by Koster and Stegmayr. 18 With increasing awareness of early, prompt hospitalization of patients with stroke, the number not admitted will be negligible. Our comparisons are kept within the period 1987 to 2006, using identical methodology.
The increasing incidence rates reported from the southern parts of Sweden 6,7,24 were followed by a report that incidence rates had leveled out since the turn of the century in southern Sweden. 25 The rates seem to be of the same order of magnitude as our rates from Gothenburg in western Sweden. The decline in incidence or mortality reported from England, 5, 14 Finland, 13 and from the north of Sweden 26 are at variance with our results.
Smoking rates and total cholesterol values decreased significantly during the period 1963 to 2003. Blood pressure decreased during these years, partly because slightly more people were being treated with drugs, but there was also a decline that could not be explained by more intensive drug treatment. 12 According to a multivariable risk function based on the 3 risk factors, high blood pressure, smoking, and total serum cholesterol, the risk of myocardial infarction was estimated to have decreased to 45% of its value in men in 1963. The incidence of myocardial infarction decreased by almost 50% in men and decreased somewhat less in women. We have previously reported 23 that there were differences in risk factors for stroke and myocardial infarction, with serum total cholesterol being a strong risk factor for myocardial infarction but not for stroke, whereas blood pressure and BMI were stronger risk factors for stroke. Diabetes was of equal strength. Even though the mean blood pressure levels declined (only partly because of increased antihypertensive treatment), there was still a considerable number of both men and women who had blood pressures above the 20 This is probably the main reason for the unchanged stroke incidence and mortality. The increased diabetes prevalence and higher BMI and serum triglycerides (in men), despite declining smoking habits, may be additional reasons. We have previously found that diabetes is a strong risk factor for stroke. 22 It has also been shown that high serum triglycerides is a risk factor for stroke in both sexes, [27] [28] [29] and high BMI has been shown to be a risk factor in men 30 and in women. [31] [32] [33] [34] Fibrinogen levels 35 (not assessed during all of the study period) might also have contributed to the unchanged stroke incidence. The declining incidence rate of myocardial infarction was, however, unaffected. Stroke mortality also remained unchanged despite the improved knowledge of stroke care. The city of Gothenburg had insufficient coverage of specialized stroke units during part of the period studied. Contrary to these findings, there was a marked decline in mortality rate after a myocardial infarction. 11 In this study we included cases of stroke as a secondary diagnosis. This may be 1 reason for the high rates recorded here compared to the recent study from 6 European countries. 36 In other studies, premorbid risk factor prevalence is often given for the stroke patients; we emphasize that we present risk factor prevalence in the general population here. We are aware of no population studies (since the MONICA study 37 ) of trends in cardiovascular risk factor prevalence covering the same population as the reporting of stroke incidence other than the Gothenburg population studies presented here.
In conclusion, there has been no change in stroke incidence and mortality over the past 20 years in Gothenburg. At the same time there has been a major reduction in the incidence of myocardial infarction. Simultaneously, some risk factors for stroke have increased or have decreased only slightly. These findings stress the importance of continued monitoring of individual cardiovascular diseases and their risk factors in the community.
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